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Abstract
Introduction: care home residents are often unable to complete health-related quality of life questionnaires for themselves
because of prevalent cognitive impairment. This study compared care home resident and staff proxy responses for two mea-
sures, the EQ-5D-5L and HowRU.
Methods: a prospective cohort study recruited residents ≥60 years across 24 care homes who were not receiving short stay,
respite or terminal care. Resident and staff proxy EQ-5D-5L and HowRu responses were collected monthly for 3 months.
Weighted kappa statistics and intra-class correlation coefﬁcients (ICCs) adjusted for clustering at the care home level were
used to measure agreement between resident and proxies for each time point. The effect of staff and resident baseline vari-
ables on agreement was considered using a multilevel mixed effect regression model.
Results: 117, 109 and 104 matched pairs completed the questionnaires at 1, 2 and 3 months, respectively. When clustering was
controlled for, agreement between resident and staff proxy EQ-5D-5L responses was fair for mobility (ICC: 0.29) and slight for
all other domains (ICC ≤ 0.20). EQ-5D Index and Quality-Adjusted Life Year scores (proxy scores higher than residents)
showed better agreement than EQ-5D-VAS (residents scores higher than proxy). HowRU showed only slight agreement (ICC
≤ 0.20) between residents and proxies. Staff and resident characteristics did not inﬂuence level of agreement for either index.
Discussion: the levels of agreement for EQ-5D-5L and HowRU raise questions about their validity in this population.
Keywords
Residential facilities, nursing homes, quality of life, proxy, older people.
Key points
• Dementia is prevalent in UK care homes, limiting the usefulness of self-reported quality of life measures.
• This study found agreement between resident and proxy responses for EQ-5D-5L and HowRU quality of life measures
was inadequate.
• Further work is required to better describe health-related quality of life as an outcome measure in the care home sector.
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Introduction
Long-term care facilities in the UK are called care homes
and classiﬁed as either care homes with or without nursing
based upon the availability of registered nurses on-site. The
types of residents cared for in both classiﬁcations of facility
are similar and all UK care homes are included in the inter-
national consensus deﬁnition of a nursing home [1].
Around 425,000 people live in UK care homes [2] with
most residents requiring care due to disability from long-
term conditions. The majority of residents are aged over
85, 75–80% of residents live with dementia [3], and over
half of the residents die within 12 months of arrival [4].
Improving the quality of care for older people in long-
term care has become a focus of attention both within the
UK and internationally [1], and an increasing number of
evaluative research studies are testing the effectiveness and
cost-effectiveness of interventions in this setting [5].
Residents’ quality of life is frequently used as an outcome
measure in these studies to maintain a patient-centred focus
and facilitate health economic evaluation.
The EuroQoL EQ-5D questionnaires are widely used
preference-based health-related quality of life measures suit-
able for use in economic evaluations. They were speciﬁcally
designed to be quick and easy to complete. The ﬁrst version
of EQ-5D measured ﬁve domains of quality of life on three
levels (EQ-5D-3L). EQ-5D-3L has been shown to have
good construct validity for self-report [6] and has been used
to measure quality of life of older people living in their own
homes and in care homes [7] The ﬁve-level version, EQ-5D-
5L, was developed subsequently to deal with identiﬁed issues
with sensitivity and a ceiling effect on the EQ-5D-3L which
limited its ability to discriminate between health states, par-
ticularly in those with higher quality of life [8]. The EQ-5D-
5L version measures health-related quality of life across ﬁve
domains (mobility, self-care, usual activities, pain, and anx-
iety/depression) with the scale for each domain ranging from
level 1 (no problems) to level 5 (extreme problems). The
responses from the ﬁve domains are converted to QoL index
scores (utilities) generated from a given country’s general
population [9]. These index scores can be used to calculate
quality-adjusted life years (QALYs), which are a measure of
the person’s state of health. One QALY equates to one year
in perfect health. The cost per QALY gained from an inter-
vention when compared to usual care is the chosen cost-
utility measure for determining eligibility for funding support
through the UK National Health Service [10]. EQ-5D-5L
also includes a visual analogue scale which asks respondents
to indicate on a thermometer how they feel that day, with
anchor points of 100 (best possible health) and 0 (worst pos-
sible health).
The prevalence of frailty and cognitive impairment in
the care home population means that collecting self-
reported quality of life measures from residents is challen-
ging. In response to this, proxy responses to quality of life
items have sometimes been used [11]. For these, a con-
sultee, drawn from care home staff, or a relative or friend
who has regular ongoing visits, answers questions on the
resident’s behalf. Using proxy respondents can be unreliable
in care home settings. There may be lack of continuity of
care home staff contact with individual residents due to
shift working and staff turnover, and family and friends
may not be well placed to judge QoL domains if they visit
residents for only short periods [11].
There is limited evidence comparing self-reported and
proxy responses to the EQ-5D-5L in care home popula-
tions [12]. There is a particular paucity of data in UK care
home populations.
HowRu (‘How Are You’) is a patient-rated outcome
measure which has been speciﬁcally designed for use in
long-term care settings to address quality of life in a way
that is practical for older people [13, 14]. It records four
variables (pain or discomfort, feeling low or worried, limita-
tion in activities and dependency on others) related to QoL
at a ﬁxed point in time (‘How are you doing today?’) on a
four-point scale (none, slight, quite a lot, extreme). The
HowRu score is calculated by summing up the values for
each domain to give a value on a 13-point scale ranging
from 0 (worst) to 12 (best). HowRU may have greater
cogency and immediacy than EQ-5D-5L. In a comparison
with EQ-5D in patients attending a cardiovascular out-
patient clinic, HowRu was reported to have better readabil-
ity, higher completion rate and report a wider range of
states [13]. HowRu has not been evaluated for older people
living in care homes. It is not known whether proxy
responses in this setting may be useful for HowRU.
This study was conducted as a part of a programme of
work focussing on improving quality of care in UK care
homes which used EQ-5D-5L and HowRu as outcome
measures. To inform our use of proxy measures, we set out
to establish the reliability of staff proxy responses for both
indices.
Method
The full study protocol has been published [15].
Participants were a sub-population of care home residents
recruited as a part of the Proactive Health Care in Care
Homes (PEACH) study. The PEACH study includes an
open cohort stepped wedge randomised trial to assess the
impact of Comprehensive Geriatric Assessment implemen-
ted by Quality Improvement Collaborative. Comprehensive
Geriatric Assessment is widely recognised as a gold-
standard way to deliver care for older people with frailty
[16]. PEACH uses EQ-5D-5L and HowRu as outcome
measures and understanding their measurement properties
represented important preparatory work. The measure-
ments for this study coincided with months 3–6 of the
PEACH study, with data collection for PEACH continuing
for a further 6 months. The ﬁndings of this study were
therefore able to inform the PEACH analysis.
All residents of care homes participating in PEACH
who were aged ≥60 years were eligible for inclusion. Those
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who were admitted for short term respite or immediately
approaching end of life were excluded. Informed consent
was obtained from residents who had mental capacity and
from an appropriate consultee when residents lacked mental
capacity. Capacity assessments were based on the guidelines
in the 2005 Mental Capacity Act for England and Wales.
For this study, in addition to the routine collection of
EQ-5D-5L and HowRu from residents undertaken as part
of PEACH, proxy responses to EQ-5D-5L and HowRu
were gathered from staff. We included staff such as care
assistants, care home managers and registered nurses, who
were identiﬁed by the care home manager as most familiar
with the resident. This placed emphasis on staff providing
personal care to the resident on the day of data collection
because both EQ-5D-5L and HowRu ask about the resi-
dent’s health today. We excluded staff employed in a sup-
portive role, such as activity coordinators, since their
orientation to supporting residents is more variable and
they are less likely to be involved in personal care.
Data were collected from proxies in three consecutive
months during 2017 and matched with resident data for
those months. The EQ-5D-5L questionnaire, including the
EQ-5D visual analogue score, was used. Responses from
the ﬁve domains were transformed into utilities (index
scores) derived from the UK general population. This was
done using the crosswalk value set [17]. For residents with
proxy and self-reported responses at all three time points,
QALYs were calculated using the area under the curve.
HowRu has four domains scaled from 0 to 3. Values for
each domain were none = 3, slight = 2, quite a lot = 1 and
extreme = 0. These were summed to give a 13-point scale
ranging from 0 (worst health) to 12 (best health).
To standardise responses, taking account of residents
who were unable to read or write, the researchers read
the questionnaire for both EQ-5D-5L and HowRu to
participants and then recorded their responses. For staff
responses, we asked them to consider the proxy–resident’s
perspective when completing the questionnaire using the
following statement: ‘Please rate how you (staff) think the
resident will rate his/her own health-related quality of life,
if the resident was to communicate’. A researcher sat with
staff and directly addressed any questions whilst they com-
pleted their responses but did not otherwise direct them.
Responses for both self-reported and proxy questionnaires
were completed on the same day.
Analysis was based on cross-sectional analysis of agree-
ment at each time point. For the EQ-5D-5L and HowRu
domain levels, the levels of agreement between self-
reported and staff responses were calculated using percent
agreement and weighted kappa statistics at 1, 2 and 3
months. Weighted kappa helps to distinguish between small
and large differences in agreement ratings assigned to the
different levels of each domain but with equal importance
given to disagreement [18, 19]. We used linear weights for
the weighted kappa: this assigns the same importance to the
difference between any two categories within the response
scale [20]. The 95% conﬁdence interval for the weighted
kappa was calculated at each time by bootstrapping using
Stata 15 (Statacorp, LLC, 2015) with 1000 replications.
The kappa statistic ranges from −1 to 1, and the
strength of the agreement was interpreted with regards to
published guidelines [21] with agreement being:
• Poor, if kappa ≤ 0.00
• Slight, if kappa = 0.01–0.20
• Fair, if kappa = 0.21–0.40
• Moderate, if kappa = 0.41–0.60
• Substantial, if kappa = 0.61–0.80
• Almost perfect, if kappa ≥ 0.81
For the EQ-5D visual analogue scale, EQ-5D-5L index
scores, QALYs and HowRu scores, the levels of agreement
between the self-reported and proxy responses were assessed
by calculating the intra-class correlation coefﬁcient (ICC) at
each time point using a two-way mixed effect analysis of vari-
ance (ANOVA) model [22]. Although the ANOVA model
has been reported to be robust to deviation in normality,
bootstrapping was run to assess if it made any difference to
the estimated ICCs. The same benchmarks used for kappa
were used for the intra-cluster correlation coefﬁcients.
ICCs were calculated for EQ-5D-Self, EQ-5D-5L-Proxy,
HowRu-Self and HowRu-Proxy. Since the calculation of kap-
pa and ICC assumes independence of observations, we
adjusted for clustering. In our study, clustering may have
occurred at three levels. First, at the care home level where
residents within the same care home have similar characteris-
tics and are different from those in other care homes. Second,
at staff level where staff members within a care home respond
on behalf of multiple residents, and third at the individual
level where responses are clustered within each resident.
For the ICCs, clustering was adjusted for using a multi-
level mixed effect model by ﬁtting a two-level random
effect model with a random effect for care home and indi-
viduals. For the kappa statistics, clustering was adjusted for
using a variance formula [15].
The study sample size was 160 residents, based upon a
kappa of 0.145 and a conﬁdence level width of 0.153 taken
from a previous study [23].
Results
117, 109 and 104 matched pairs completed the question-
naires at 1, 2 and 3 months, respectively. The mean (SD)
age of the residents was 86.8 (7.6) years and 68% were
female. Forty-four percentage of participants had a docu-
mented diagnosis of dementia or cognitive impairment in
their care home record. The characteristics of staff who
provided proxy responses are reported in Table 1.
The agreement between proxies and residents for
individual domains of the EQ-5D-5L and HowRU, respect-
ively, are summarised in Tables 2 and 3, respectively. The
strength of agreement found between staff and residents
for HowRu measure was weaker than for EQ-5D-5L. The
intra-cluster correlation showed clustering of measures
within care homes. When kappa values were adjusted for
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clustering, agreement was fair for the mobility domain of
EQ-5D-5L and slight for all other domains. Agreement
was slight for all domains of HowRU when clustering was
accounted for.
Mean total resident EQ-5D-5L (0.57, 0.50, 0.58) and
HowRu (9.4, 9.2, 9.6) scores were higher than proxy EQ-
5D-5L (0.43, 0.42, 0.42) and HowRu (8.4, 8.3, 9.0) scores
at all three time points. By contrast, the mean EQ-5D-VAS
was higher in proxies (68, 74, 72) compared to residents
(65, 63, 69) across all time points.
The strength and magnitude of agreement between resi-
dents and proxies for EQ-5D visual analogue scale (cluster
adjusted ICC: 0.24) was less than for index EQ-5D-5L
scores (cluster adjusted ICC: 0.55), and agreement for the
latter was less than for QALYs (cluster adjusted ICC: 0.70).
At all-time points EQ-5D visual analogue scale showed a
slight to fair agreement, EQ-5D-5L index scores showed
moderate–substantial agreement, and QALYs showed sub-
stantial agreement between residents and proxy responses.
When regression analysis was conducted on resident and
staff characteristics to consider their impact on the differ-
ence between EQ-5D-5L and HowRu scores, no statistic-
ally signiﬁcant associations were identiﬁed.
Discussion
This study compared UK care home resident and staff
proxy responses to the EQ-5D-5L and HowRu. Agreement
for the domains of both the EQ-5D-5L and HowRu were
slight when clustering was accounted for, with the exception
of the EQ-5D-5L mobility domain where agreement was
still only fair. EQ-5D-5L total and HowRu scores reported
by residents were higher than when reported by proxies, yet
the mean EQ-5D visual analogue scale was higher in prox-
ies than residents, indicating further concern about the
measurement of health-related quality of life in care home
residents.
A strength of this study was that analyses controlled for
clustering, important due to the heterogeneity of UK care
homes, where the resident case-mix and staff skill-mix vary
substantially between institutions [3]. We were further able
to understand how resident and staff attributes inﬂuenced
agreement by using regression analysis to consider their
impact and found that they had no inﬂuence by doing so.
The main limitation of the study was in the low preva-
lence of dementia reported in the cohort. Other studies
have shown the prevalence of dementia in UK care homes
to be close to 80% [3, 24]. We found that a formal diagno-
sis of cognitive impairment did not impact on the level of
agreement between residents and proxies and therefore,
even though the sample here was unrepresentative of the
care home population as a whole, we do not think this
inﬂuences the validity of our ﬁndings about EQ-5D-5L and
HowRU proxy measurements in this setting.
The main reason for wanting to use staff proxy
responses for EQ-5D-5L in the care home population is
the high prevalence of cognitive impairment. However, the
ﬁndings here match those in studies using EQ-5D-3L, and
done in long-term care sectors in other countries, which
suggest that staff proxy ratings consistently differ from
those of residents, for residents with or without cognitive
impairment [11, 25]. The reason for these differences is not
clear. It may be that staff and residents understand the
domains included in health-related quality of life measures
differently. It may, alternatively, be that indices developed in
non-care home settings, do not include the sort of domains
upon which care home staff feel they can reliably comment.
Further work is required to understand the ways in which
proxy respondents understand existing measures, whether
these measures can be adapted to take account of current
difﬁculties, or whether new care home-speciﬁc measures
are required.
Several other health-related quality of life indices have
been developed to take speciﬁc account of dementia. The
most notable amongst these are QUALIDEM [26],
DeMQoL [27] and QoL-AD [28]. DeMQoL was developed
in non-institutional community settings and the proxy
responses within it have not been validated for care homes,
where carer relationships are different to those for patients
cared for in their own homes. QUALIDEM was developed
in the long-term care setting and is an observation-based
measure, with good test–retest reliability but some issues
with inter-observer agreement, with four out of the nine
subscales showing poor–moderate agreement only [29].
Work comparing QoL-AD with EQ-5D in people with
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 1. Characteristics of care home staff
Characteristic N (%) at
baseline
Age group (n = 117)
18–35 years 39 (33.3%)
36–55 years 50 (42.7%)
Aged 56 or older 28 (23.9%)
Sex (n = 117): numbers of female staff 103 (88.0%)
Role/rank (n = 117)
Care worker or health care assistant 89 (76.1%)
Registered nurse 6 (5.1%)
Other 22 (18.8%)
Care home assistant practitioner 2 (1.7%)
Nursing assistant 6 (5.1%)
Senior care assistant 13 (11.1%)
Deputy Manager 1 (0.9%)
Length of time working in study care home (n = 117)
Less than 6 months 15 (12.8%)
6–11 months 5 (4.3%)
1–5 years 42 (35.9%)
More than 5 years 55 (47.0%)
Length of time working in care of older people (n = 117)
Less than 6 months 7 (6.0%)
6–11 months 3 (2.6%)
1–5 years 31 (26.5%)
More than 5 years 76 (65.0%)
Frequency of delivering care to resident (n = 107)
Most/all of the time 86 (73.5%)
Sometimes 19 (16.2%)
Rarely 2 (1.7%)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 2. Resident–proxy agreement using the exact percent agreement and Kappa values for the EQ-5D-5L at three points
in time
Domain Time point (month) Kappa coefﬁcient (95% CI) Kappa adjusted for
clustering (95% CI)
Number of clusters
(range in cluster size)
Mobility 1 0.48 0.22 16
(n = 117) (0.36,0.59) (0.01, 0.46) (2–15)
2 0.56 0.33 11
(n = 109) (0.44–0.65) (0.16, 0.50) (3–14)
3 0.48 0.33 14
(n = 104) (0.35–0.60) (0.16, 0.50) (2–14)
Self-care 1 0.36 0.19 14
(n = 117) (0.26–0.46) (0.04, 0.35) (2–15)
2 0.25 0.10 14
(n = 109) (0.15–0.38) (0.00, 0.21) (2–14)
3 0.33 0.23 12
(n = 104) (0.21–0.44) (0.12,0.35) (2–14)
Usual activities 1 0.15 0.02 14
(n = 117) (0.02–0.28) (−0.17, 0.21) (2–15)
2 0.26 0.13 13
(n = 109) (0.12–0.39) (0.00, 0.25) (2–14)
3 0.17 0.09 11
(n = 104) (0.02–0.30) (−0.02, 0.20) (2–14)
Pain/discomfort 1 0.22 0.14 14
(n = 117) (0.11–0.34) (−0.02,0.30) (2–15)
2 0.20 0.16 11
(n = 109) (0.08–0.31) (0.05,0.28) (5–14)
3 0.14 0.11 10
(n = 104) (0.03–0.26) (−0.00,0.23) (5–14)
Anxiety/depression 1 0.08 0.05 10
(n = 117) (−0.03–0.21) (0.09,0.19) (2–15)
2 0.10 0.08 9
(n = 109) (−0.03–0.23) (− 0.02–0.18) (2–14)
3 0.24 0.14 12
(n = 104) (0.09–0.42) (−0.07–0.35) (2–14)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 3. Resident–proxy agreement using the exact percent agreement and Kappa values for HowRu at three points in time
Domain Time point (month) Kappa coefﬁcient
(95% CI)
Kappa adjusted for clustering
(95% CI)
Number of clusters
(range in cluster size)
Pain/discomfort 1 0.25 0.14 14
(n = 117) (0.14–0.35) (−0.02,0.30) (2–15)
2 0.18 0.16 11
(n = 109) (0.06–0.31) (0.05,0.28) (5–14)
3 0.16 0.11 10
(n = 104) (0.05–0.29) (−0.00,0.23) (5–14)
Feeling low or worried 1 0.22 0.16 13
(n = 117) (0.09–0.37) (0.02,0.30) (3–15)
2 0.20 0.16 11
(n = 109) (0.07–0.35) (0.00,0.35) (3–14)
3 0.14 0.09 11
(n = 104) (0.01–0.28) (−0.18,0.36) (2–14)
Limited in what you can do 1 0.15 0.03 13
(n = 117) (0.02–0.27) (−0.10,0.17) (3–15)
2 0.09 0.00 14
(n = 109) (−0.02–0.21) (−0.13,0.14) (2–14)
3 0.15 0.18 12
(n = 104) (0.03–0.29) (−0.04, 0.40) (2–14)
Dependent on others 1 0.17 0.11 13
(n = 117) (0.07–0.27) (−0.01,0.24) (3–15)
2 0.20 0.13 12
(n = 109) (0.10–0.30) (0.03,0.23) (3–14)
3 0.21 0.10 11
(n = 104) (0.09–0.33) (−0.05,0.26) (2–14)
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dementia suggested that patients and their carer proxies
applied different constructs and were inﬂuenced by different
baseline variables, when providing quality of life ratings [30].
Our work here, which questions the utility of EQ-5D-5L
and HowRU in care home residents with more advanced
cognitive impairment, underlines the inability of current
health-related quality of life indices to accurately inform
research and practice in this group. Further work is needed.
In conclusion, we recommend that staff proxy responses
for EQ-5D-5L are treated with caution in care home stud-
ies. Staff responses for HowRU are not a good proxy for
resident responses and it is difﬁcult to envisage a scenario
in which they would be useful.
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